General information
Unless stated otherwise, reactions were conducted in flame-dried glassware under air using anhydrous solvents (freshly distilled). Commercially available reagents were used as received. Substituted 2-Aminobenzophenone and alkyltriphenylphosphonium bromide and all metal salts were purchased commercially from Alfa Aesar, TCI and Aladdin. Substituted 2-vinylanilines were prepared according to the literature. Reaction temperatures were controlled using an IKAmag temperature modulator. Reactions were monitored using thin-layer chromatography (TLC) on commercial silica gel plates (HSGF254). Visualization of the developed plates was performed under UV light (254 nm). 300 -400 mesh silica gel (Qingdao, China) was used for flash column chromatography.
1 H-NMR spectra were recorded on Bruker spectrometers (400 MHz) and are reported relative to tetramethylsilane (TMS) as internal standard. Data for 1 H NMR spectra are reported as follows: chemical shift (δ ppm), multiplicity, coupling constant (Hz) and integration.
13 C-NMR spectra were recorded on Bruker Spectrometers (100 MHz).
13 C-NMR spectra were calibrated with CDCl3 (δ = 77.0 ppm). All measurements were carried out at room temperature unless otherwise stated. A Schlenk tube was charged with 2-aminobenzonitriles 1 (10 mmol), arylboronic acids 2 (15 mmol), Pd(TFA)2 (5 mol%), MsOH (10 equiv), 2,2'-Bipyridine (L = 7.5 mol%), THF (9 mL), and H2O (4.5 mL) at room temperature. The reaction mixture was stirred vigorously at 80 °C for 36 h. The mixture was poured into ethyl acetate, S3 which was washed with saturated NaHCO3 (4 × 50 mL) and then brine (2 × 50 mL).
Synthesis and Reaction
After the aqueous layer was extracted with ethyl acetate, the combined organic layers were dried over anhydrous Na2SO4 and evaporated under a vacuum. The residue was purified by flash column chromatography (PE/EA as eluent) to afford the desired products.
Substrates 2~14 were synthesized according to Method A [2] . Method A:
To a stirred solution of Ph3PCH2(R)Br (1.5 equiv, 7.5 mmol) in dry THF (10 mL) was added t-BuOK (1.5 equiv, 7.5 mmol) in portions under nitrogen. After the mixture was stirred at room temperature for 0.5 h, then added the benzophenone (1 equiv, 5 mmol) in it. The reaction mixture was then stirred at 50°C for 5 h under nitrogen. The reaction mixture was quenched with water and extracted with DCM (2 x 30 mL). The combined organic layers were dried over anhydrous Na2SO4, and concentrated on rotary evaporator under vacuum and the residue was purified by column chromatography on silica gel.
Substrates15 were synthesized according to Method B [3] . Method B:
Under N2, a well stirred mixture of tosylhydrazone (7.5 mmol, 1.5 equiv), 2-iodoaniline (5 mmol, 1.0 equiv), Pd(PPh3)2Cl2 (2.5 mol%) in 1,4-dioxane (60 mL) was heated at 100°C. To this hot clear solution was added t-BuOLi (1.6 g, 4.0 equiv), and the reaction was stirred at 100°C for 3 h (monitored by TLC). Then, the reaction mixture was cooled to room temperature and diluted with EtOAc (60 mL) and passed through a short Celite pad; the solvent was evaporated under reduced pressure, and purified on a silica gel column (PE/EA, 90:1) to obtain corresponding product. 
Screening of the reaction conditions

